Abstract. A group of small, insectivorous, straight-billed Hawaiian honeycreepers once regarded as forms of a single species Loxops maculata are actually five species that comprise two genera that are not closely related to any others in the subfamily or to each other. The two genera differ in color patterns, plumages, presence of nasal setae, wing/tail proportions, foraging behavior, diet, vocalizations, nest construction, odor, predator-response behavior, tongue morphology, and cranial features. In all respects wherein the Drepanidinae differ from other passerines, Oreornystis has the characteristics of the subfamily but Paroreomyza does not. Its placement among the Hawaiian honeycreepers is uncertain. Oreomystis includes two species, the Hawaii Creeper 0. mana of Hawaii and the Akikiki 0. bairdi of Kauai. Paroreomyza has three species: the Oahu Alauahio P. maculata, the Kakawahie P. jlammea of Molokai, and the Maui Alauahio P. montana with subspecies on Lanai (P. m. montana) and Maui (P. m. newtoni). The English epithet "creeper" should no longer be used for members of Puroreomyza.
INTRODUCTION
At the time of European discovery, each of the six main Hawaiian Islands harbored a small, straight-billed, simple-tongued, insectivorous bird. These birds varied widely from island to island in plumage color, and most had distinctive native names: ' akikiki on Kauai; ' alauahio on Oahu, Lanai, and Maui; and kakawahie on Molokai; the Hawaii representative had no known native name. Latin epithets for the six named forms (ignoring generic designations) are: bairdi (Kauai), maculata (Oahu), j7ummea (Molokai), montana (Lanai), newtoni(Maui) and mana (Hawaii). All have traditionally been considered to belong to the Hawaiian honeycreepers (Drepanidinae). At first, these birds were allocated among several genera (Wilson and Evans 1890-1899, Rothschild 1893-1900), but soon a consensus developed that they were closely related (Henshaw 1902; Perkins 1903 ). Early 20th century authors classified the forms as five species in the genus Oreomyza. Perkins (1903) recognized two subgenera, Oreomyza and Paroreomyza, and when the former name was found to have been preoccupied, the latter became that of the genus, despite Stejneger' s (1903) emendation of his earlier name (Stejneger 1887) to Oreomystis. The type of Oreomystis (= Oreomyza tuna). This paper sets forth the basis for this classification and amplifies the data I presented earlier (Pratt 1979) .
English names for these birds present an etymological tangle. The stable and unambiguous names of Hawaiian origin have, unfortunately, fallen into disuse because of taxonomy that lumped the two genera and their five species into a single species. The name "creeper" was first used in this complex when Henshaw (1902) called Oreomystis mana, which had no known native name, the Olive Green Creeper. Munro (1944) extended use of the term to the other forms as well. It is now so entrenched in the literature that its use herein as a taxonomically noncommittal collective for members of Oreomystis and Paroreomyza is almost unavoidable.
Previous classifications that united Oreomystis and Paroreomyza in a single species were based almost entirely on studies of museum specimens. None of the "creepers" is highly specialized as compared to other Hawaiian birds, and probably their very lack of striking specializations led to their being lumped. Field observers have consistently commented about the behavioral dissimilarities of Oreomystis and Paroreomyza. Henshaw (1902:49) accepted the classification developed by museum ornithologists and wrote of the "marked difference in habits between species so closely allied" when comparing 0. mana and P. montana. The following analysis of a variety of characters not only shows consistent variation along the lines represented by the two genera, but also reveals that Paroreomyza is a maverick in the entire drepanidine context. Bill shape. Most recent observers have noted subjectively different "facial expressions" to the two creeper groups. This difference is attributable to subtle but consistent differences in bill shape (Fig. 1) . In Oreomystis, the bill is slightly decurved, with an arched culmen and concave gonys. The culmen is also arched in Paroreomyza, but the gonys is straight or slightly convex, never concave, and thus the bill looks straight in profile. Richards and Bock (1973) used opposite terms and described the bills of P. montana and P. jlammea as decurved and that of 0. mana as straight. The seeming disagreement is probably only semantic. These qualitative differences in shape are not revealed by standard linear measurements of bill length, width, and depth (Tables 1, 2).
METHODS
Nostrils. Both species of Oreomystis have nasal setae that are "well developed, so as to be able to shield the whole length of the nasal openings," whereas in Paroreomyza these feathers are "entirely absent, or at least very short and little developed" (Perkins 1903 Foraging behavior. Richards and Bock (1973: 117) who had limited field observations of Paroreomyza montana, hypothesized on the basis of its smaller jaw muscles and frail skull as compared to Oreomystis mana that the Maui bird could not "probe and pry as vigorously as mana and spends more time gleaning its arthropod prey from the surface of leaves and off the bark than probing in crevices." My field observations confirm their prediction. The foraging movements of P. montana are distinctly different from those of the two Oreomystis. An active, sprightly bird, P. montana virtually never clings close to the bark of a tree but rather sits upright, usually with the tarsi clearly exposed. This point is important because considerable confusion has resulted from imprecise use of the term "creeping" in reference to Paroreomyza. For example, Henshaw (1902), after describing the creeping behavior of 0. mana, stated that P. montana is "noticeable for the same habit," but then went on primarily to discuss their differences. Richards (in Richards and Bock 1973:22), in reporting his two days of field observations described the Maui Alauahio' s feeding "along the small branches . . . and among the twigs and leaves" and further described their foraging with "heads constantly moving, the bills being probed under lichens and among the leaves." Although he stated that "the creeping ability of this race seems as good as that of the Hawaii Creeper," his descriptions all involved feeding methods that could only loosely be called creeping. In my experience, the most frequent foraging site for P. montana is among leaves rather than along large branches. In such situations, it gleans its insect prey in a manner similar to that of many wood-warblers (Parulinae). Only about 20% of my observations of P. montana newtoni involved birds foraging in any manner that could be called creeping in the broadest sense. They may spiral along a lateral or vertical branch, but usually do so by perching on smaller side branches rather than by clinging to the main axis. By such movements, the birds can give the impression of "creeping," even though they do no true creeping, as exhibited for example by nuthatches (Sittidae) and holarctic creepers (Certhiidae). The foraging behavior of P. jlammea was apparently similar to that of P. montana (Bryan 1908 ). Recently, two P. maculata were observed feeding in leaf axils of Koa acacia as well as "creeping up the dead Koa branches probing the bark" (sic) with quick, deliberate movements (Bremer 1986 ). I believe that the above description is another example of imprecise use of the term "creeping," inasmuch as Engilis (in Bremer 1986) remarked about the long-legged appearance of the birds when they "fed on Koa branches." The legs are probably the least noticeable feature on a bird engaged in creeping as defined herein. Thus P. maculata probably for-ages in much the same way as its congeners.
The foraging of the Paroreomyza creepers contrasts strongly with the decidedly nuthatch-like behavior of the two Oreomystis. These birds creep slowly over large trunks and branches of trees with the head downward or upward but do not brace with the tail. They are bark-pickers rather than leaf-gleaners, and often perch parallel to the branch on which they are feeding. They crouch low on their legs and seldom perch upright with the tarsi exposed. These characteristic movements are apparently innate and are obvious even in caged birds (Raikow 1974 Vocalizations. The two creeper genera differ strikingly in vocalizations and attendant behavior. Paroreomyza montana (Perkins 1903 , pers. observ.), P. maculata (Bryan 1905) , and P._flam-mea (Bryan 1908 ) all utter a distinctive loud call note variously described as "chick" or "cherk" (Fig. 2) . It is given continuously while the birds forage but is especially noticeable during mobbing. The calls of the two Oreomystis (Fig. 2) The songs of both Oreomystis are short trills (Fig. 2) My own interpretation of their drawings is that the skull of 0. mana is much more similar in general appearance and in certain details to the skulls of L. coccineus and H. virens than it is to that of P. montana, which is much frailer and more delicate than the others. The interorbital septum in 0. mana is, like those of L. coccineus and H. virens, of the distinctive, nearly complete cardueline/drepanidine type as described by Zusi (1978). In contrast, the septum of P. montana is represented only by a narrow band of bone above a very large interorbital fenestrum. My own examination, with the aid of R. L. Zusi, of the skulls of P. montana and P. jlammea revealed that both lack the solid bony palate typical of both the Carduelinae and the Drepanidinae (Sushkin 1929, Amadon 1950) . Furthermore, the "lateral flange" of the palatine process of the premaxilla, a presumably derived condition shared by cardueline finches and Hawaiian honeycreepers (Bock 1960 ) is very small (if really present at all) in the two Paroreomyza. Zusi (pers. comm.) considered all of these atypical features "derivable" from the more usual drepanidine conditions, but the possibility that they are not so derived cannoi be excluded. In any case, in this suite of characters Paroreomyza again stands in contrast not only to Oreomystis but to Hawaiian honeycreepers generally.
RELATIONSHIPS
The foregoing review demonstrates that despite the superficial similarities that misled earlier tax-onomists, the Hawaiian creepers fall into two well-defined and distinctive groups. Furthermore, far from being conspecific, the two groups may not even be closely related. (Fig. 2) . The Akikiki (0. bairdi) rarely sings. I have heard its song, which had not been described previously, only twice despite many hours of observation at various seasons. In contrast, the Hawaii Creeper is quite vocal; I have never observed it for long without hearing the song. Whether the occasional cavity-nesting of the Hawaii Creeper (Freed et al. 1987 ) represents a significant interspecific difference will not be known until further data are available on the nesting of the Akikiki (Eddinger 1972).
SPECIES LIMITS IN PAROREOMYZA
The classification of the various Paroreomyza as species or subspecies is somewhat subjective. The conspecificity of the Lanai (P. m. montana) and Maui (P. m. newtoni) forms is not controversial; their mensural differences (Tables 1,2) are slight and the only color difference is a subtly but consistently yellower dorsum in the former. Puroreomyzaflammea, with its striking red males, is very distinctive as compared to the two "yellow" species. This feature alone would justify, in my opinion, the recognition of jlammea as a full species. Amadon (1950) denigrated the importance of the color difference because, he said, such color shifts are "accomplished readily." This observation does not, however, address the question of whether the color difference is an isolating mechanism. Bill measurements (Tables I, 2) show significant (P > 0.05) differences among the three species with P. frammea the largest and P. montuna the smallest. Noteworthy here is that Molokai, Maui, and Lanai were united as a single island (Maui Nui) during the last glaciation and may have separated as recently as 12,000 years ago (Juvik and Austring 1979, Olson and James 1982). If P. jlammea and P. montana differentiated on the fragments of Maui Nui in such a short time span, we might expect them to resemble each other more closely than either resembles P. maculata of Oahu. However, the two Maui Nui forms represent the variational extremes in color and bill size. Bock (1970) considered the bill size difference great enough for the two to coexist on a single island. James and Olson (199 1) report P. montana fossils from Molokai, where only P.flammea survived in historic times. Thus, P.Jlammea and P. montana were probably sympatric on Maui Nui, and their differences may represent "character displacement." Because of the likelihood of past sympatry, they must be considered two species.
The status of the Oahu form is more difficult to assess. Adult males of P. maculuta, although they have noticeable differences, are somewhat similar to those of P. montana. However, females and immatures of the Oahu bird, with their pale lores and bold white wing-bars, differ strikingly from their P. montana counterparts. Nevertheless, the color differences are not as great as those that differentiate P. montana and P. flammea, and any ecological or behavioral differences are as yet undocumented. The song of P. maculata has never been described; its discovery would help to assess the bird' s status. Olson and James (1982) regarded P. macufata as conspecific with P. montana, but later (James and Olson 199 1) split the two. Because the coloration and bill size differences of P. maculata seem to be of the same magnitude as those that exist between the sympatric species pairs of Hawaiian honeycreepers previously cited, I also consider it a separate species.
